Abstract-The
Of the antiulcer agents, antacids and anticholinergic agents are important as in hibitors of aggressive factors such as acid pepsin and have been frequently used for the treatment of peptic ulcers from olden times. However, whether or not both agents promote the healing of chronic ulcers still remains uncertain. Therefore, the present study was designed to clarify the effects of dried aluminium hydroxide gel, an antacid, and propantheline bromide, an anticholinergic agent, on the healing of acetic acid ulcer in rats by the method of histological measure ments (1) .
Gastric ulcer was induced in male Sprague Dawley strain rats weighing approx. 180 g by injection of 0.05 ml of 20% acetic acid into the serosal layer in the glandular part of the stomach, in accordance with the method described by Takagi et al. (2) . Test drugs were suspended (dried aluminium hydroxide gel) or dissolved (propantheline bromide) in 1 % gum arabic and administered orally, twice a day, in a volume of 0.5 ml per 100 g of body weight for 14 consecutive days after the operation.
Control animals were given 1 % gum arabic only instead of test drug. On the 15th day, the animals were sacrificed by rapid decapitation. The stomachs were removed, filled with 5 ml of 10% formalin and allowed to stand for 5 min. Then, the stomachs were cut open along the greater curvature. The longitudinal and abscissa) lengths of the ulcer were measured with a caliper, and the product of both lengths (mm2) was expressed in terms of the macroscopic ulcer index. After measuring the ulcer size, the stomach tissues were again immersed in 10% formalin for 24 hr. The formalin-fixed tissues were cut so that a small amount of the normal tissue surrounding the ulcer remained. Thereafter, the central part of the ulcer was cut vertically against the serosa along the long diameter. These tissues cut in half were embedded in paraffin, and the paraffin sections were stained with hematoxylin and eosin and Masson trichrome. Histological measure ments were performed under light micro graph of hematoxylin and eosin-stained pre parations, as shown in Fig. 1 . Of the data measured here, the thickness of the ulcer base and the defective area in the ulcerated region were used for evaluating the effects of test drugs. Moreover, the decreasing index of exposed ulcer floor and the mucosal regen eration index were calculated on the basis of the measured data. In this case, the decreasing index of exposed ulcer floor is taken as 100 when the ulcer floor is com pletely covered with the regenerated mucosa. On the other hand, the mucosal regeneration index is taken as 100 when the ulcer floor is completely covered with the regenerated mucosa equal to the marginal mucosa of the ulcer in height.
Then, the development index of collagen fibers was calculated in accordance with the classification of Tabayashi (3) under light microscopic obser vation of the Masson trichrome-stained pre paration. The data obtained were statistically analyzed by Student's t-test.
The results are given in Fig. 2 . Dried aluminium hydroxide gel significantly de creased the macroscopic ulcer index and the defective area in the ulcerated region by 42 and 48%, respectively. In addition, this drug significantly increased the decreasing index of exposed ulcer floor and the mucosal regeneration index by approx. 40%. However, this did not affect the thickness of the ulcer base indicating the degree of proliferation of granulation tissue formed in the defective region, and on the development index of collagen fibers. On the other hand, propan theline bromide had little effect on any of the measured parameters.
The macroscopic ulcer index cannot assess the depth of the ulcer and histological changes in the ulcerated region. On the other hand, the method of histological measure ments can quantitatively evaluate histological changes such as the regeneration of defective mucosa and the proliferation of granulation tissue formed in the defective region (1) . In the present study, it was demonstrated by the method of histological measurements that dried aluminium hydroxide gel remarkably promoted the regeneration of defective mucosa without affecting the formation of granulation tissue in the defective region during the ulcer healing process. It is well known that antacids containing aluminium administered orally have an adhesive property to gastric mucosa in addition to an acid neutralizing action. However, the acid neutralizing action of this kind of antacid is very weak in spite of the prolonged action (4) . Moreover, in the present experiment, propantheline bromide which is known to inhibit acid secretion did not bring about any beneficial effects. It is unlikely from these findings that dried aluminium hydroxide gel exerts its ulcer healing-promoting effect by acid-neutralizing action. On the other hand, Tanaka et al. (5) reported that there was a good relationship between the antiulcer effect and aluminium content adhered to the gastric wall when aluminium hydroxide or aluminium-containing antiulcer drugs was given to rats with acetic acid ulcer for a week. Therefore, the adhesive property of dried aluminium hydroxide gel may play an im portant role in the protection of the mucosa from gastric acid, and this may be relevant to its ulcer healing-promoting effect.
